however, the less likely they will ever return. There is only a 50% chance a person will return to work after 6 months of disability. If the disability extends to 12 months, there is a 25% chance they will return to the job . After that, the chances become remote that a person will ever return to any type of productive work (Rowe, 1985) .
Low back disability cannot be fully accounted for by anatomic changes related to the aging process (Waddell, 1987) . Numerous variables affect the length of work absence due to low back pain. For example, psychological factors may influence how an employee responds to physical treatments. Furthermore, employees respond differently to similar painful symptoms. This led Waddell (1987) to study how psychological factors influence individuals' responses to low back pain and their adherence to treatment protocols. The basic premise of this approach is that the whole person should be treated rather than just the spine. In no other orthopedic problem is learning about the employees' working and living environment so important.
Numerous factors play a role in the development of low back disability. Anatomic pathology (e.g., degenerative disc disease, displaced lumbar disc) plays an important role in some cases. Each year 258,000 lumbar spine operations are performed , making them the third most common surgical procedure in the U.S. (Pope, 1992) . However , Rowe (1983) found that in a sample of 20 persons classified as " totally disabled," only two had sufficient objective findings of anatomic patholog y to confirm total disability.
The amount of physical activity, particularl y the frequency of heavy lifting on or off the job, also may be an important factor (Snook, 1988) . Heliovaara (1987) found that excessive body weight was predictive of having a herniated disc in both men and women. Some
The longer employees stay out of work, the less likely they will ever return, with only a 50% chance a person will return to work after 6 months ofdisability.
studies suggest that cigarette smoking, which can produce frequent coughing and vibration, may increase intradiscal pressure (Pope, 1992) . Other studies report evidence that physically fit employees report less low back pain than those who are not physically fit (Cady, 1979; Rowe, 1983) . However, other studies do not support this finding . The employee's level of job satisfaction may be related to the length of work absence following a low back injury . Workers who are dissatisfied with their working conditions may be inclined to extend an absence from the job following a back injury. In other cases, some employees may be reluctant to report low back pain to management and, therefore, create the possibility of more serious injury. This is particularly the case in work environments where management is aggressively working to reduce OSHA reportable injuries.
Based on the premise that the whole person should be treated, this investigation assessed a diverse set of physical, psychological, occupational, and demographic variables among a sample of employees who had been absent from work due to occupational low back pain. The study tests the ability of the assessed variables to discriminate between three employee groups: short term, intermediate, and long term absentees. The purpose of the investigation was to identify those variables that best distinguish among the three absentee groups. In this way, potentially effective strategies may be identified for reducing lost work time.
METHODS
Sample The industry at study was a major photographic and imaging company located in the Rochester, New York metropolitan area. Low back pain was the most frequent work related disorder reported by employees to the company's occupational health department. Furthermore, occupational low back pain was the most expensive compensable disorder in the company. The average cost for a worker absent due to a single low back pain incident was $6,800 (wages and benefits).
The sample consisted of 380 people employed by the company between January 1, 1989 and December 31, 1991 who were absent from work due to occupational low back pain. The sample represents the total number of employees who reported an absence from work to the company's occupational health department.
Procedures
This non-experimental study was cross sectional. Data were collected from the company illness absence directory and employees' health records. Additional data were collected from the employees by self report questionnaires. Data available from the company's illness absence directory were collected on all employees, regardless of whether they responded to the mail questionnaire. These variables included gender, age, number of lost work days, surgery/no surgery at the time of absence, back diagnosis, and work status at the time of investigation.
Mail Questionnaire
The questionnaire was mailed to the employees' home or workplace depending on their work status at the time of the investigation (e.g., active, retired, disabled, terminated). Self addressed, stamped return envelopes were included with the questionnaire. The first questionnaire was mailed in November 1992. Non-responders received a postcard reminder approximately 2 weeks later. The response rate from the first mailing was 43%. In February 1993, the same questionnaire was again sent to employees who did not respond to the first mailing. The total response rate from both mailings was 57% (216 of 380).
The questionnaire consisted of 15 items. The measure for "physical activity level outside of work" was assessed on a four point scale (sedentary = 0, light activity = 1, moderate activity = 2, vigorous activity = 3). Each activity level was defined and examples of typical activity at each level were provided.
The measure for "physical activity level at work" was assessed using identical response options. However, the descriptions of each activity level were related to job activities and emphasized frequency of lifting objects and their weight. The number of years an employee smoked cigarettes was assessed with an open ended question allowing for responses of "never" (0) to 30 years or more. The measure for "years of education" was assessed by a 10 point scale, ranging from "eighth grade or less" (scored as 0) to "5 years or more post-high school" (scored as 9).
The variable "reluctance to report low back pain to supervision" was assessed on a four point, Likert type scale ranging from "not at all reluctant" (scored as 0) to "very reluctant" (scored as 3). A six item scale was constructed to measure level of job satisfaction. The items assessed employees' perceptions of their working relationships with other employees, desire to change jobs, satisfaction with wages/salary, department morale, employment benefits, and overall job satisfaction. For each item, four to six point Likert type scales were used to assess responses. Using a standard formula (kg/m2), body mass index (an estimate of body fat composition) was computed from height and weight data recorded on the questionnaire.
RESULTS
Data were collected from 380 employees who reported work related low back pain to the company's occupational health department during the period January 1, 1989 to December 31, 1991. A majority of the sample were men (74.7%). The mean age of the group was 41.92 years (standard deviation = 9.06). They averaged 14.55 years of company service and most were actively employed (69.8%), followed by those who had been terminated (14.0%), retired (11.1%), and placed on long term disability (4.8%). In regard to back diagnosis, 51.2% were diagnosed with lumbar strain/sprain, 22.5% with low back pain, 15.9% with displacement of lumbar disc, 8.2% with lumbar degenerative disc disease, and 1.6% with sciatica. The distribution for days lost from work due to low back pain was not normal. The sample mean was 34.08 days, the median was 14.00, and the mode, 5.0. The standard deviation was 47.35, with a range of 1 to 271 days. These numbers indicate an asymmetrical distribution existed with a pronounced positive skew. For example, 25% of the sample missed 6 days of work or less, while 75% missed 40 days or less. Only 10% of the sample missed more than 100 days from work due to low back pain.
Responders vs. Non-responders
The 216 employees who returned the mail questionnaire following two mailings were identified as "responders." To determine whether the responders differed from the non-responders (N = 164), the two groups were compared on a number of measures taken from the company's illness absence directory and individual health records. Univariate tests (i.e., one way analysis of variance [ANOVA] and chi-square) revealed that the two groups did not differ significantly with respect to gender, age, surgery at the time of absence, or number of lost work days.
However, the responder and non-responder groups did differ significantly with respect to back diagnosis (X2=27.76, df=4, N=375, p<.OOOO1). The responder group was most likely to have a diagnosis of lumbar strain/sprain (42.5%), followed by low back pain (25.2%), displacement of lumbar disc (16.4%), lumbar degenerative disc disease (13.6%), and sciatica (2.3%). The non-responder group also was most likely to be diagnosed with lumbar strain/sprain (63.4%), followed by low back pain (19.3%), displacement of lumbar disc (15.5%), lumbar degenerative disc disease (1.2%), and sciatica (0.6%). Compared to the responder group, the non-responders were more likely to have a diagnosis of lumbar strain/sprain and less likely to have been diagnosed with lumbar degenerative disc disease.
Significant differences between the responder and non-responder groups also were found for employee work status (X2=44.38, df= 3, N = 377, p<.OOOOI). The work status of the responders was as follows: active (79.3%), retired (12.7%), long term disability (4.2%), and terminated (3.8%). By comparison, the work status of the non-responders was: active (57.9%), terminated FEBRUARY 1995, VOL. 43, NO.2 (27.4%), retired (9.9%), and long term disability (5.5%). It would seem that those who refused to respond to the mail questionnaire were much more likely to have been terminated from employment than those who did respond to the questionnaire.
Missing Values
The 164 non-responders were cases with rmssmg values. Subsequent analyses use those cases for which there were no missing values. Thus, interpretation of the study's findings must be qualified by the fact that 43% of the total sample was excluded from the following analyses, and that this non-responder group was significantly different from the remaining sub-sample on at least two measures (i.e., back diagnosis and work status).
Univariate Relationships to Absentee Group
The grouping of employees into three absentee groups (i.e., short term, intermediate, and long term) was done for two reasons. The sample distribution for lost work days was not normal. It was positively skewed to a pronounced degree, suggesting that it was preferable to partition the variability into sub-groups rather than treat it as a continuous variable. Also , Fast (1988) , Pope (1988) , and others report that 10% to 25% of the cases of low back pain account for 80% to 90% of the total compensation costs. Thus, it is most important to industry to identify those factors that lead to long term absenteeism compared to brief absences from work.
For these reasons, employees were classified into three absentee groups based on their last reported injury. Short term absentees were those who missed 13 or fewer days from work due to low back pain. This group accounted for almost 50% of the subjects in the sample. Intermediate absentees comprised about 35% of the sample and missed 14 to 65 days of work. The long term absentees who missed 66 days of work or more accounted for about 15% of the sample. Table 1 shows the means and univariate F-ratios of 11 continuous measures as they existed across the three absentee groups. Statistically significant differences were found for the number of back episodes recorded in the employee's health record, number of past back surgeries, and level of employee reluctance to report low back pain to supervision. Of the three groups, the long term absentees had the greatest mean number of reported back episodes and past back surgeries. The intermediate absentees had the greatest mean score on the measure of reluctance to report low back pain. It is interesting to note that the groups did not significantly differ with respect to age, activity level at work, body mass index, or education level.
The measure for activity level outside of work approached statistical significance (p<.06), as did the measure for job satisfaction (P< .08). Of the three groups, the short term absentees had the highest level of physical activity outside of work, whereas the intermediate absentees had the lowest level of job satisfaction. This six item job satisfaction scale was found to possess a suitable degree of internal consistency (Cronbach's alpha = .70).
The three absentee groups also were assessed on three nominal level measures using chi-square analyses. There was no statistically significant difference between the absentee groups on gender. However, the groups did differ significantly with respect to back diagnosis and back surgery at time of absence (yes/no). A chi-square analysis of back diagnosis by absentee group yielded a value of X2=79.50, df=8, N= 219, p <OOOOI. The short term absentee group was most likely to be diagnosed with lumbar strain/sprain (62.7%), followed by low back pain (25.5%), lumbar degenerative disc disease (10.0%), displacement of lumbar disc (0.9%), and sciatica (0.9%). The intermediate absentee group was most likely to be diagnosed with lumbar strain/sprain (30.3%), followed by low back pain (27.6%), displacement of lumbar disc (26.3%), lumbar degenerative disc disease (10.5%), and sciatica (5.3%). The long term absentee group had diagnoses of: displacement of lumbar disc (48.5%), lumbar degenerative disc disease (30.3%), low back pain (18.2%), lumbar strain/sprain (3.09%), and sciatica (0.0%).
A second chi-square analysis found significant group differences with respect to whether the employee did or did not have surgery at the time of their work absence 90 (X2 = 68.23, df=2, N=220, p<.OOOOl). Among the short term absentees, only 0.9% had surgery, whereas 9.2% of the intermediate group and 52.9% of the long term group had surgery performed. The chi-square analyses indicate that long term absences from work were clearly related to displacement of lumbar disc and subsequent surgerĨ nterrelatedness of the Variables The intercorrelations among the major measures used in this investigation were examined in a correlation matrix. The highest order correlation was .53 (sex and body mass index). This indicates that these two variables shared about 28% of common variance. Most of the other intercorrelations were of a much lower order. These data suggest that the variables were not highly interrelated. Multicollinearity was not considered to be an important feature of the data set.
DISCRIMINANT ANALYSIS OF THE THREE ABSENTEE GROUPS
To determine the ability of the variables to distinguish among the three absentee groups, a multiple discriminant function analysis was conducted. The following discriminating variables were used: gender, age, years of company service, number of previous back episodes recorded ). An examination of the structure matrix (the pooled within group correlations between the discriminating variables and the derived functions) shows that the first discriminant function was most strongly correlated with back surgery at the time of absence. However, number of past back surgeries, displacement of lumbar disc, and lumbar strain/sprain were also relatively important discriminators (i.e., structure coefficients>.30). An examination of the group centroids (points repre- Table 2 ). Compared to the short term absentees, the intermediate absentees were more likely to have had surgery at the time of their absence, were more likely to have previous back surgeries, and were more likely to have diagnoses of displacement of lumbar disc or lumbar strain/sprain. An examination of Function 2 (see Table 2 ) shows that it accounted for 21.56% of the variance in the discriminant solution. It was most strongly correlated with number of past back surgeries. However, four other variables were almost as important to the discrimination. In descending order of importance, they were: back surgery at the time of the absence, level of job satisfaction, degenerative disc disease, and level of reluctance to report low back pain to supervision. The position of the group centroids on Function 2 shows that this function was most important to the discrimination between intermediate and long term absentees.
Thus, history of surgery was important to both discriminant functions. However, level of job satisfaction, degenerative disc disease, and reluctance to report low back pain were important only to Function 2 (i.e., the separation of intermediate and long term absentees). Compared to the long term absentees, the intermediate absentees were more likely to be dissatisfied with their jobs, less likely to have degenerative disc disease, and more reluctant to report low back pain to supervision.
The classification results of the discriminant analysis appear in Table 3 . The discriminating variables correctly classified about 69% of the workers into the three absentee groups. The variables were most effective at correctly classifying short term absentees (82.6%), and worst at correctly classifying intermediate absentees (52.2%). The substantial differences in correct group classification indicate that of the three groups, the intermediate absentee group was the most difficult to categorize. The measures used in this investigation were least able to account for the number of lost work days in this group.
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DISCUSSION
Interpretation of the findings from this study must be qualified by the fact that 43% of the total sample refused to respond to a questionnaire. The non-responders differed significantly from those who did respond to the questionnaire with respect to back diagnoses and work status. That is, compared to the responder group, the non-responders were less likely to have a diagnosis of lumbar degenerative disease, and more likely to have been terminated from employment during the 3 year period of the study. Though entirely speculation, these findings suggest that the non-responders represented a group that was very dissatisfied with company management and/or their working conditions. The lack of data from this group may have resulted in an underestimation of the importance of the psychosocial variables (i.e., job satisfaction, reluctance to report low back pain to supervision) in accounting for lost work time.
Though data were missing from 43% of the sample, the findings from this study help explain why industry has found it difficult to reduce the length of absence following low back injury. First, long term absences from work (those accounting for most of the overall cost) are often related to recovery from surgery performed to correct lumbar disc displacement in a sub-group that likely had previous back surgery. The decision to have surgery is made by the employee, typically in consultation with a personal (non-company) physician. Thus, the occupational health team at the worksite is hampered in the ability to significantly reduce lost work time in this group.
The efforts of the occupational health team must be directed to working with community physicians and/or managed care organizations to establish low back disability guidelines and standards of care. Second, intermediate absences from work (14 to 65 days) are related not only to anatomic impairment, but also to psychosocial factors, particularly job dissatisfaction and reluctance to report low back pain to supervision.
The variables assessed in this investigation were least able to correctly categorize the intermediate absentees.
Occupational Low Back
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The important variables related to lost work time in this study are: back diagnosis (lumbar disc displacement), history of back surgery, job satisfaction, and employee reluctance to report low back pain to superviser.
To minimize low back disability, occupational health providers should be part of a community task force with representatives from other disciplines who can plan and develop low back disability guidelines and standards of care.
SU""MMARY IN
The findings support the complexity of low back disability. Lost work time related to low back pain must be managed using a "holistic" approach by addressing all dimensions of a person (physical, emotional, and environmental).
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Thus, it would appear that this group is quite diverse with respect to the causes of length of absence from work. Early and careful case management, including an assessment of the employee's attitudes toward management and the job, is probably key to reducing lost work time in the intermediate group. In addition, it appears that both managers and employees need education that specifically addresses the benefit of early reporting of low back pain to supervision. Occupational health teams may be able to prevent a significant portion of serious back injuries, if non-debilitative symptoms are reported by employees and supervisors when low back pain first appears.
It is interesting that a number of variables that previous research has sometimes found important in explaining low back disability were not found important in this investigation. For example, such variables as age, body mass index, and activity level at work were not important to the discrimination of the three absentee groups. Employee sex, education level, and years of cigarette smoking also were not useful in distinguishing among the three absentee groups. The lack of consistency between these findings and those of some other studies (Bigos, 1986; Cady, 1979) probably stems from examination of different dependent variables. The current investigation attempted to explain lost work time, whereas other investigations sought to understand severity of disability.
The current findings indicate that employee screening for the primary purpose of minimizing lost work time should not rely heavily on age, sex, body mass index, activity level at work, education level, or cigarette smoking. The more important variables appear to be back diagnosis, history of back surgery, job satisfaction, and employee reluctance to report low back pain to supervision.
CONCLUSION
The authors identified several important factors related to length of absence from work following a low back injury. Psychosocial variables such as job satisfaction and reluctance to report low back pain to supervision are moderately important in explaining lost work time. More specifically, it appears that intermediate absentees are effectively distinguished from short term and long term absentees by greater levels of "reluctance to report" and lower levels of job satisfaction. However, in distinguishing between all three absentee groups, anatomic pathology and surgical intervention were the most important discriminators overall.
Much of the long term absenteeism was related to a diagnosis of displaced lumbar disc and subsequent surgery to correct the condition. The findings support the complexity of low back disability and identify two key strategies that can affect low back disability in the workplace. First, occupational health professionals should be part of a community wide, multidisciplinary low back task force. Representatives from other involved disciplines should be included, i.e. orthopedic physi-cians, primary physicians, managed care specialists, rehabilitation specialists, and physical therapists. This multidisciplinary team can plan or establish standards of care for low back disability at a community wide level.
The second key strategy identified from this study is that low back disability must be managed utilizing a "holistic" approach. All dimensions of a person including physical, emotional, and environmental characteristics should be assessed to identify risk factors or causes of disability. This type of comprehensive strategy would likely reduce costs associated with lost work time.
